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More principle elements in new materials

Super alloys

Magnetic materials
New solar cell materials
High-entropy alloys
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Long testing times
high degree of trial-and-error
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Thermodynamic Phase field
models/databases simulations Mechanical models

x104 Cu-Sn,IT= 180°C 4 x10
\ —fcc S
G (U S B B B bet 5 22 - -
<R N T | B R I CuBSn5-L
g 18-\ 0+ ii e Cu3sn 6 2
= (_aps_|lon
% 20 liquid 4 18
5 —CubSn5-H
222t LA 2 46
Q N : —~Khachaturyan
2 /v
04 B 20 40 60 80 100 120 14 ‘ ‘ ‘ ‘ ‘ ‘
& : 20 40 60 80 100 120
§° Position (0.1 um)
-2.6¢
Cu3Sn +
o8 CubSn5 ' Cu6$n5+bctI
0 0.2 04 0.6 0.8 1

Atomistic models

molar fraction Sn

Experiments Nucleation theory

Cu 120 min (a)

Critical point & SERL LT
n’-cu6snb
CusSn

Free energy

CusSns

Stable

KU LEUVEN

20pm : -
Sn ! Thermodynamic configuration




w

i‘v‘ CugSn;
32
Sn-solder 5
il
% Cu,Sn
% 100

Cu-substr

t=0sec t =156 sec t =5000 sec t = 12500 sec t = 25000 sec




Sn-solder

AccY SpotMagn Det WD Exp |———— 10um
10.0KkV 3.0 2000x BSE 100 1
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Thermodynamics Ag-Cu-Ni-Sn liquids
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Phase-field model Ag-Cu-Ni-Sn liquid
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Innovative & high potential idea
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Implementation/ Discovery Multi-material design
Validation module (month 1-60) module (postdoc,

module (month 1-24) month 25-60)

+ 45500 simulations
130 variables (N), 50 values (l), assume R =7

Corresponds to 50130=10220 tensor elements
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